1. INTRODUCTION We shall show that certain initial and boundary value problems on a cylinder are well-posed for partial differential equations of the form where L[u] is a nonlinear elliptic operator in divergence form. The coefficient b(e) is assumed bounded, measurable, and nonnegative, so the equation will be parabolic where b(x) = 0 and of Sobolev type where b(x) > 0. Such equations arise in various applications where the coefficient b(.) denotes a quantity with the dimensions of viscosity. References to these applications and related results were given in [9] .
In Section 2 we use the theory of generation of semigroups of nonlinear contractions by (the negatives of) hyper-accretive relations in a Banach space to obtain sufficient conditions for an abstract model of the above equation to be well-posed. A reduction of our equation to the abstract model is obtained in Section 3 as a direct application of the treatment of nonlinear elliptic equations by monotone operator methods in Banach space. Since the applications lead to equations of the above type for which the exposition is particularly easy, we shall restrict our attention to this special class. Gener-alizations to other types of equations are immediate consequences of our model in Section 2 so we omit them here. Some of these were given for the linear case in [lo].
Two CAUCHY PROBLEMS
Let B be a real reflexive Banach space and suppose we have a pair of (not 
COROLLARY (Uniqueness).
Let v,, = Mu, . If there is at most one solution of (2.1), then there is at most one solution of (2.2). If there is at most one solution of (2.2) and if ur( .) and us(*) are solutions of (2.1), then Mu,(t) = Mu2(t) for all t >, 0.
COROLLARY (Existence).
Let v,, = Mu, . There exists a solution of (2.1) if and only if there exists a solution of (2.2).
A sufficient condition for uniqueness in (2.2) is that the operator A be accretive.
DEFINITION.
The relation A on the space B is accretive if for every a> 0 and (xl , rd, (x2 , y2) E A
If A is accretive and if vl(.) and v2(.) are solutions of (2.2), then
so the solution depends continuously on the initial data. A sufficient condition for (2.2) to have a solution for every v,, E D(A) is that A be hyper-accretive.
The relation A on the space B is hyper-accretive if it is accretive and the range Rg(l + A) is all of B.
The above results are given in [4] . Also, see (2.
3)
The preceding discussion gives the following sufficient conditions for the problem (2.1) to be well-posed. (2) We can allow L to be multivalued with minor modifications in the above discussion. 
DEGENERATE PARABOLIC-S• BOLEV EQUATIONS
Let G be a bounded open subset of Euclidean space lRn whose points are given by x = (x1 ,..., x,J. The space of (equivalence classes of) functions on G which are measurable (with Lebesgue measure dx on G) and have summable pth powers is denoted by Lp(G), 1 <p < co. Let Dj be the partial derivative a/ax, , 1 <j < n, and D, be the identity. wl*~ is the Sobolev space of those 4 E Lp(G) with the (distribution) derivatives D& ELP(G), 1 < j < n, and with the norm Then WlJ is a reflexive and separable Banach space containing the family C&a(G) of infinitely differentiable functions with compact support in G. For 4 E u"*p, we shall denote by DC = {D& 0 <j < n} the indicated point in the product LffG)n+l. Thus, with appropriate hypotheses on a function F : G x iRn+l-R, we can define a first-order nonlinear partial differential operator on G by 4 tiF(., D+(e)). See [3] f or information and references on Sobolev spaces.
We shall define a nonlinear elliptic problem from a given family of functions A. . G x ilP+l + If8 for which we assume the following:
z . Each &(x, E) is measurable in x for fixed 5 and continuous in .$ for a.e. X. There is a real p, 1 <p < 00, a g EL*(G) where q = p/Q -l), and c > 0 such that x E G, [ E W+-l, 0 < i < n. Proof.
From the preceding discussion and Theorem 1 we obtain all the statements except the Lipschitz continuity and the initial value. These follow from the fact that T is monotone, and hence so the Cauchy-Schwartz inequality gives
This last inequality shows that 111 is injective, giving the initial condition, and that u(.), and hence bZ'u(.), are Lipschitz. The equation ( Let r be a measurable subset of the boundary, aG, and let V be the closure in W1*n of those infinitely differentiable functions on G with support disjoint from r. Then u(t) E V, t 3 0, gives a boundary condition 0(x, t) = 0, x E r, t > 0.
The condition that u(t) E: D(L), t > 0, gives us from (3.5) the identity VW, $1~ = a@(t), #>, SL E K t 2 0, and this gives (formally) a "natural" or "variational" boundary condition from the divergence theorem, (2.2) (with M = identity) and u(t) the solution of (2.1), we have [l, Theorem 2.21 and the limit is uniform on bounded intervals. In our application above, this shows that a particular Sobolev equation can be used to approximate parabolic equations [8] . This approximation has been a means of constructing the solution of (2.2) [6, 7, 111. 
